THE common ground skink, Scincella lateralis
(the specific name used here follows Brooks, 1975), displays well documented male heterogamety, with conspicuous size dimorphism between the sex chromosomes (Wright, 1973) . With one exception, populations of S. lateralis surveyed from localities throughout the southeastern United States are characterized as having a diploid number (2N) of 30, with an absence of autosomal heteromorphisms, and a heterogametic XY sex chromosome system (Wright, 1973) . A distinctive population from the Edwards Plateau in Texas, however, has a stable X,X2Y sex chromosome system. Males in this population have a diploid number of 29, while females retain the 2N = 30 condition. This X,X2Y sex chromosomal system is hypothesized to have been derived from the more widespread XY condition by the fusion of the ancestral Y chromosome to a metacentric macrochromosome (Wright, 1973) .
The majority of studies concerning patterns THE common ground skink, Scincella lateralis (the specific name used here follows Brooks, 1975), displays well documented male heterogamety, with conspicuous size dimorphism between the sex chromosomes (Wright, 1973) . With one exception, populations of S. lateralis surveyed from localities throughout the southeastern United States are characterized as having a diploid number (2N) of 30, with an absence of autosomal heteromorphisms, and a heterogametic XY sex chromosome system (Wright, 1973) . A distinctive population from the Edwards Plateau in Texas, however, has a stable X,X2Y sex chromosome system. Males in this population have a diploid number of 29, while females retain the 2N = 30 condition. This X,X2Y sex chromosomal system is hypothesized to have been derived from the more widespread XY condition by the fusion of the ancestral Y chromosome to a metacentric macrochromosome (Wright, 1973) .
The majority of studies concerning patterns of meiotic chromosomal pairing behavior in lizard species have utilized hypotonic-treated, nondifferentially stained testicular preparations (Bickham, 1983 A micropipette was used to touch a minute volume of the testicular solution onto the convex surface of a 0.5% (w/v) NaCl solution. Meiotic cells, now spread on the surface of the saline solution (surface-spread), were transferred onto plastic coated slides by slowly lowering the slide onto the convex NaCl surface. The adhered cells were fixed for 5 min in a Coplin jar containing 50 ml of a 4% paraformaldehyde solution (adjusted to pH = 8.2 with 10% formic acid and 1.0 N NaOH) with 0.03% Sodium Dodecyl Sulfate (SDS). Slides were then fixed for an additional 5 min in 4% parafor-maldehyde without SDS (pH = 8.2), washed for 8-10 sec in a 0.4% Photoflo (Kodak) solution, and allowed to dry. The method of Howell and Black (1980) was used to silver stain the surfacespread preparations. In preparation for electron microscopic (EM) analysis, the plastic surrounding the desired cell area was etched with a diamond-tipped scribe, and floated off the slide into a dissecting bowl filled with distilled water. Fontax forceps were used to mount copper grids (100 mesh) onto the floating plastic, which was removed from the water surface with a strip of wax film. Electron microscopic analysis of SC was performed using a Zeiss EM1OC transmission electron microscope at an accelerating voltage of 60 kV.
In addition to the methods described above, the cryogenic technique developed by Sudman (1989) was used to preserve testicular material for processing at a later date. Testicular material (minced in MEM as above) was buffered in a 1:9 suspension of glycerol: Ham's F-10 cell culture media, placed in cryogenic tubes, and frozen in either liquid nitrogen or an ultra-low freezer (-80 C). For surface-spreading, the frozen material was thawed, resuspended in MEM, and processed as described above.
Chromosomal preparations of testicular material for light microscopic (LM) observation of meiotic stages (cells at diakinesis/metaphase I and metaphase II) were accomplished using a modification of the technique of Evans et al. (1964) . Seminiferous tubules from the other testis were macerated in MEM, suspended in 10 ml of aqueous 1% sodium citrate, and incubated for 20 min at 37 C. Following incubation, the preparation was centrifuged at 250 x g for 2 min, the supernatant decanted, and the pellet resuspended in 5 ml of freshly prepared Carnoy's fixative (3:1 absolute methanol:glacial acetic acid). The testicular suspension was centrifuged and washed in Carnoy's fixative three times, dropped onto wet slides, air-dried, and stained with Giemsa (2% in 0.01 M phosphate buffer, pH 7.0).
RESULTS
Meiotic preparations of diakinesis/metaphase I cells from XiY, specimens contained six macrochromosomal bivalents, eight microchromosomal bivalents, and a heteromorphic bivalent assumed to represent the sex (X,YI) chromosomes (Fig. la) (Fig. 2) . Chromosomal axes represented by lateral elements of the SC were well resolved, and argentophilic (i.e., silverstained) centromeric regions appeared to overlap and span the lateral elements of synapsed bivalents. The location of these densely-stained structures corresponded with expected centromeric positions, as based on the description of the mitotic chromosomes (Wright, 1973). Twisting of the SC along their axes was often observed, as was stretching due to surface tension resulting from the spreading procedure.
Results of the SC analysis of surface-spread cells from the XY,i specimens were consistent with those of meiotic chromosomal preparations. Fifteen SC bivalents were discernible in 21 whole-cell complements examined. Six macrochromosomal bivalents and the largest microchromosome were metacentric, whereas seven microchromosomal bivalents were clearly acrocentric (Fig. 2) . Surface-spread cells also had an heteromorphic submetacentric bivalent, for which the morphology differed from that of the other elements (Fig. 3a-c) . The consistent synaptic deviations observed for this SC bivalent lead us to identify it as the sex chromosomal (Xi,Y) pair. In the XiY, SC configurations (Fig.  3a-c) of this sex chromosome (Fig. 3a-c) . Our data do not allow a robust evaluation of differences in the temporal sequence of XiY] sex bivalent pairing relative to autosomal elements.
Analysis of 24 surface-spread cells from X,X2,Y specimens indicated synapsis of 13 autosomal bivalents (five macrochromosomal and eight microchromosomal) and a single trivalent. The trivalent was observed in all cells which contained a full diploid complement, and is considered to represent pairing of the sex chromosomal (Xi, X2, Y2) elements. Some trivalent configurations revealed asynapsed regions identified as the unpaired segments of the X, and X2 chromosomes (Fig. 3d) . As trivalent synapsis progressed, the unpaired regions became fully paired along most of their lengths (Fig. 3e) . This late pairing is assumed to represent synapsis between nonhomologous regions of the ancestral X, chromosome and the autosomal (X2) element. In all observed trivalent configurations, the X2-Y2 portion of the synapsed trivalent had a centromeric region which spanned both lateral elements. Alternatively, the centromeric region within the X,-Y, portion of the trivalent was less intensely stained, and apparently associated only with the lateral element of the Xl chromosome (Fig. 3d-e The morphological heteromorphism of the X,Y, chromosome pair in S. lateralis suggests a possible high level of genetic differentiation (Bull, 1980). However, this morphological difference is confounded by complete synapsis of the Y1 to the X1 (Fig. 3a-c) . Also, the synapsed region of this sex bivalent does not differ in general appearance from fully-synapsed, homologous regions of autosomal SC elements. suggest that either the Y, chromosome has lost genetic material, or that there has been an addition of chromatin (possibly heterochromatin) to the Xl chromosome (Fig. 4a) . While distinguishing between these hypotheses remains problematic, the complementary use of SC data, in addition to chromosomal banding and molecular genetic data, may prove useful in an unequivocal evaluation of the mode of XiY, sex chromosomal divergence in S. lateralis.
The SC data from X,X2Y2 males support Wright's (1973) hypotheses on the evolutionary relationship between the sex chromosomal cytotypes of S. lateralis. The XiX2Y2 condition appears to be the consequence of a translocation of the submetacentric microchromosomal Y, to an autosome, resulting in a derived Y2 chromosome with partial pairing homology to both the Xl and the autosomal (X2) chromosomes (Fig. 4b) 
